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1. Introduction 
The household expenditure for food con-
sumption has been stagnant in recent years. 
The expenditure ratio of foodstuffs for home-
made meals to total f ood expenses has been 
decreasing， while the proportion of expendi-
ture for convenience foods (cooked foods， 
fast foods， and so on) and eating-out has 
been increasing. This trend of food consump-
tion by households is called outsourcing of 
meαls， and it shows the process， which sub-
stitutes homemade meals with convenience 
foods and eating-out. It also shows that do-
mestic f ood prepara tion has replaced house-
work with purchasing goods and services in 
the market. Therefore， the outsourcing of 
meals can be considered a replacement activ-
ity for the market goods and services and 
involves changes in time used for housework. 
The purpose of this study is to clarify 
the influence of changes in household activi-
ties upon food consumption. In addition， 1 
shall discuss changes in family size as an im-
portant related factor. In the next Section， 
the outsourcing of meals and changes in time 
spent for housework are taken into account. 
In Section 3， the framework of this study is 
shown. In Section 4， the causes of changes in 
household food consumption are analyzed em-
pirically. In Section 5， implica tions of the 
analysis are presented. 
2. Outsourcing of Meals and Time used 
for Housework 
1) Outsourcing of Meals 
The indicator of outsourcing of meals is 
denoted in Table 1. It shows the expenditure 
ratio of convenience foods (cooked foods， 
fast foods， and so on) and eating-out to to-
tal food expenses， and the ratio goes up as 
the degree of outsourcing of meals increases. 
The ratio is calculated from the data of the 
Annuα1 Report on the F，αmily Income αnd Ex-
penditure Survey by the Statistics Bureau， 
Ministry of Public Management， Home Af-
fairs， Posts and Telecommunications. 
The Engel coefficient， defined as the ex“ 
penditure ratio of food to total expenditure， 
has decreased by 8.0 point to 22.0% in the 
duration of 26 years from 1975 to 2000， and 
the proportion of food expenses has decreased 
with the ascension of earnings. The ratio of 
convenience foods expenses to total food ex-
penses has increased from 4.3% to 11.0%， 
and the expenditure ratio of eating-out has 
also risen from 9.1 % to 17.0% 1). Then， the 
indicator of outsourcing of meals where the 
combination ratio of the two mentioned 
above is up by 14.6 point from 13.4% to 
28.0%. 
2) Time used f or Housework 
Next， an outline of time used for 
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Table 1. Indicator of Outsourcing of Meals 
(percent) 
CoEefnfgiceiI ent 
Ratio of Ratio of Indicator of Year Convenience Eating-out Outsourcing Food of Meals 
1975 30.0 4.3 9.1 13.4 
1980 27.8 5.7 11.2 16.9 
1985 25.7 6.5 12.9 19.4 
1990 24.1 8.2 14.8 23.0 
1995 22.6 9.5 15.8 25.3 
2000 22.0 11.0 17.0 28.0 
Source: Annuαl Report on the F，αmily Income and Expenditure Survey， Statistics 
Bureau， Ministry of Public Management， Home Affairs， Posts and Tele 
communications. 
Household comUPpI osed 
of only a couple of 
husband and wife 
Household of a cou-
ple with children 
Household of a cou-
ple with children and 
parents 
Wife's working hours; 
35 hours or more 
117 
173 
167 
Wife's working hours; 
less than 35 hours 
176 
244 
261 
Husband is working 
but wife is not 
262 
302 
321 
Time spent for housework by husband (minutes) 
Both husband and wife have jobs 
Husband is working 
but wife is not Wife's working hours; Wife's working hours; 
35 hours or more 1ess than 35 hours 
Household comUPpI osed 
of only a couple of 1 7 8 
husband and wife 
Househo1d of a cou- 10 6 5 ple with children 
Household of a cou-
ple with children and 10 8 5 
parents 
Source: Survey on Time Use αnd Leisure Activities， Statistics Bureau， Ministry of Public Management， Home Affairs， Post 
and Telecommunications. 
housework is observed. The statistics， the 
Survey on Time U se αnd Leisure Activities by 
the Statistics Bureau， Ministry of Public 
Management， Home Affairs， Posts and Tele-
comm unica tions， and the J，αpαnese Time U se 
Survey by the NHK Broadcasting Culture Re-
search Institute， report on the individual time 
usage. 
These statistics may have a certain limi-
tation on the time usage for household ac-
tivities because the relation between an indi-
vidual and a household is not defined so 
c1early. However， actually the case of house-
work has no problem since husbands' contri-
bution to housework is only about 10 minutes 
or less a day on average; thus， even if the 
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duration of housework by wives might be re-
garded as the tota1 amount of time for 
housework， the contribution by husbands do 
not make much difference practically. 
In order to verify this fact， the duration 
of housework time in a day by husbands and 
wives is presented in Tab1e 2. Tab1e 2 surveys 
time spent for housework per day in a 
doub1e-income househo1d (both the husband 
and wif e ha ve j 0 bs)， and a sing 1e-income 
househo1d (the husband is working but the 
wife is not). It a1so classifies whether a cou-
p1e is 1iving together with other fami1y mem-
bers or not. When a wife is emp1oyed， the 
items in Tab1e 2 are divided by the wife's 
working hours of 35 hours a week as to dif-
ferentiate between full-time work and part-
time work. 
In the upper tab1e， a housewife who does 
not have a job outside of the home does 2.7 
times more housework than a wife who has a 
job. Approximate1y 117 minutes of housework 
time are spent in a househo1d composed of 
on1y a coup1e where the wife works for 35 
hours or more per week， and approximate1y 
321 minutes are spent in a househo1d where a 
(minutes) 
330 
321. 7 
320 316.9 
310 
309.6 
300 
290 
280 
270 
260 
250 
240 
1975 1980 1985 
coup1e 1ives with their chi1dren and parents， 
whi1e at the same time the wife is not work-
ing. As a wife spends time working outside 
the home， her time spent for housework de-
creases. Simi1ar1y， in the case of a small size 
fami1y， which on1y consists of a coup1e， the 
time used by the wife for housework becomes 
shorter. 
Next， a1though the housework offered to 
be done by a husband in the 10wer tab1e 
strong1y depends on his wife's contribution， 
the husband's provision is on1y 11 minutes at 
the maximum. This means that a wife stil 
carries out a1most al of the domestic chores. 
Figure 1 shows the time-series transi tion 
of housework time per day by adu1t women. 
The data from 1975 to 2000 is quoted from 
the ~αpαnese Time U seSuruey. According to 
Figure 1， itturns out that the duration of 
housework time has been decreasing 
monotonically. Actually， the time spen t f or
housework has been decreasing in the past 26 
years from 322 minutes (5 hours and 22 min-
utes) in 1975 to 273 minutes (4 hours and 33 
minutes) in the year 2000. 
On the other hand， Figure 2 illustrates 
288.0 
279.0 
273.0 
1990 1995 2000 
Source: Time Use Survey， NHK Broadcasting Culture Research Institute. 
Figure 1. Time圃seriesTransition of Housework Time per Day 
by Adult Women (Weekly Average) 
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(percent) 
38 
36 
34 
32 
30 
28 
26 
24 
22 
20 
1975 1980 1985 1990 1995 2000 
Source: Annuα1 Report on the Labour Force Survey， 
Statistic Bureau， Ministry of Public Management， 
Home Affairs， Post and Telecommunications. 
Figure 2. Rate of Married Women's 
Employment 
the rate of married women's employment as 
reported by the Annuαl Report on the Lαbor 
Force Survey. The data is calculated as a ra-
tio of the number of employed-workers， who 
are married women， to the number of 15 or 
more years-old married women; however the 
ratio does not include the women who are 
working in agriculture， forestry， and fisheries 
sectors. It has gone up to 36.5% in the year 
2000 from 21.4% in 1975. 
3) Family Size 
A time-series transi tion of f amily size 
from the data of the Annuαl Report on the 
Fαmily Income αnd Expenditure Survey is 
shown in Figure 3. The household term de-
fined by the survey indica tes αfαmily who is 
living-together， which shαres α common 
budget. Similarly，αhousehold ωhose heαd is 
ωorking for αbusiness corporαtion，αpublic 
office，αschool，αfαctory，αstore，αnd so on 
is called the ωorkers' households in the sur-
vey. 
The average number of persons per fam-
ily has been decreasing from 3.82 persons in 
1975 to 3.46 persons in 2000. In recent years， 
the Popul，αtion Census points out that single-
person households have been increasing and 
this has been depressing the a verage f amily 
(persons per household) 
3.9 
3.8 
3.7 
3.6 
3.5 
3.4 
1975 1980 1985 1990 1995 2000 
Source: Annuα1 Report on the Family Income and Expen-
diture Survey， Statistic Bureau， Ministry of Pub-
lic Management， Home Affairs， Post and Tele四
commumcatlOns. 
Figure 3. Time-series Transition of Family Size 
size. However， since the Annuαl Report on 
the F，αmily Income αnd Expenditure Survey is 
carrying out the survey for two or more per-
sons' households， family size has become big-
ger from that of the Populαtion Census. Ac-
cording to the definition， the decrease 
proportion of the family size is different be-
tween the two statistics， but both statistics 
are similar as long as the f amily size has a 
tendency to become small. 
3. Model 
In order to show the framework based on 
the above， the functions and constraints are 
explained. Then， the influence of changes in 
the job opportunity and family size upon 
household f ood consumption is discussed 2). 
1) Functions 
H ousehold Production Function 
XH = G(TH， XF; K(n)) (1) 
A quantity of homemade meals (XH) is a 
function to housework hours (TH)， foodstuffs 
for homemade meals (XF)， and kitchen appli-
ances such as a microwa ve oven and a rice 
cooker K(n). At this time， the size of the 
Wage Rate， Family Size， and Food Consumption of Household ( 13) 
appliances K(n) is assumed to be constant as next three. 
long as the family size (n) does not change. 
This means that the size of such durable Time constraint: 
goods is determined by the family size. Since 
the capital services of kitchen appliances is 
one of the inputs for household production， 
K(n) is regarded as a quasi-fixed factor of 
production 3). 
Household Utility Function 
u = U(XH， Xo， n) (2) 
The household utility is a function of the 
variables which are quantities of homemade 
meals (XH)， other market-purchased goods 
(Xo )， which collapse into one composite 
good， and leisure hours (n) 4) • 
2) Constraints 
When a household consumes the above 
goods for its utility maximization， it is also 
consuming time spent for leisure. Then， a 
household must determine how many hours 
should be aUotted for leisure. in addition to 
the optimum amount of goods consumption. 
Since the time endowment of a family 
(T) is constant， the increase in leisure hours 
means that the time allocated to other ac-
tivities decreases automatically; for example， 
if employment working hours decrease be-
cause of the increase in leisure hours， the 
earnings from working (WTE)， which is the 
budget for purchasing the foodstuffs (PFXF) 
and other market-purchased goods (poXo) ， 
would also decrease. In this case， the price of 
leisure is equivalent to the wage rate of em-
ployment (ω). In addition， because the quan-
tity of homemade meals is contained in the 
u tili t y f unction (2)， the time spen t f orhouse-
work is also needed. As a result. the avail-
able time of a household (T) is allocated to 
employment working hours (百)， housework 
hours (TH)， and leisure hours (n)， respec-
tively. 
The productivity of housework may af-
fect the households' time allocation and the 
TH+TE+n = T (3) 
Budget constr，αint: 
PFXF+POXO.s; WTE (4) 
Technological constr，αint: 
G(TH， XF; K(n)) 三二 XH (5) 
Then， the following constraint is derived 
from (3) and (4). 
PFXF+POXO+ωTH+ωn 三二 ωT = 1 (6) 
In this framework， only the variable of 
available time (T) is given exogenously， and 
the time allocation among the variables of 
TH， TE， and n is determined at the optimum 
level of utility maximization. At this time， 
the earnings from employment work (wTE) 
are the budget for purchasing the foodstuffs 
f or homemade meals ( P FXF) and other 
market-purchased goods (PoXo). The budget 
constraintωT = 1) consists of the above 
two components， and the opportunity costs 
of housework (ωTH) and leisure (ωTd. 
3. Optimization 
U nder the constraints (5) and (6) ， the 
derived demand function of foodstuffs for 
homemade meals (XF) is obtained by solving 
the following maximization problem. 
U(X*) = max U(XH， Xo， n) (7) 
subject to 
PFXF+POXO+ωTH+Wn三三よ
XH， Xo， n 二三 0， 
αnd G( TH， XF; K(n)) .s; XH 
Then， the demand function is derived as 
earnings from employment may also change. follows5); 
Consequently， in order to maXlmlze the util-
ity， the constraints households face are the X; = D(PH， po， PF，ω，1; n) (8) 
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In addi tion， under the f amily size (n) 
being constant， the household production 
function G(・)is assumed to be homogeneous 
of degree one about the time spent for house-
work (TH)， and foodstuffs for homemade 
meals (XF). U nder this assumption， the dual 
variable cost function C(・)can be defined; 
then， the price of homemade meals (PH) is 
equal to the following average cost function 
c(・)at the optimum point. 
PH二 C(ρF，w; K(η)， XH)/XH 
二 c(ρF，w; K(η)) 
(9) 
By substituting the above relation for 
the demand function (8)， the demand func-
tion of foodstuffs for homemade meals is 
obtained. 
X; = D(c(・)，Po， PF，ω，1; n) 
= D(ρF， po，ω，l;n) 
4. Wage Rate Effects on Time Usage 
(10) 
It is considered tha t an increase of the 
opportunity cost of homemade meals follows 
from a rise in the wage rate of employment; 
then， a rise in the wage rate of employment 
develops outsourcing of meals due to an in-
crease in the cost of home production. 
A rise in the price evaluation of domestic 
products from an increase in the production 
cost causes a change in the relative price be-
tween market-purchased goods and domestic 
products; therefore， a household reduces the 
amount of products from domestic produc-
tion and purchases market goods at a rela-
tively lower price to make up for the lack of 
the products. 
A rise in the wage rate brings about a 
substitution of market-purchased goods for 
domestic products. In order to prepare for 
the growing demand of market-purchased 
goods， employment working hours might be 
increased. On the other hand， the income ef-
fect from a rise in the wage rate leads to同
ward a decrease in the time for employment. 
When the wage rate rises， itcannot be de-
cided a priori whether employment working 
hours increase or not. It depends on substitu-
tion and income effects. Consequently， the 
certain eff ects of a rise in the wage ra te are 
an increase in market-purchased goods， and a 
decrease in domestic products and time for 
housework 6l • 
5) Family Size Effects on Time Use 
The reduction in family size (n) gives 
some incentives to adjust the size of kitchen 
appliances K(n)， and the household produc-
tion f unction G (・) may shift below. This 
means that a reduction in family size pro-
duces a decline in the efficiency of domestic 
production; therefore， the effect of a reduc-
tion in f amily size is also an increase in 
market-purchased goods and a decrease in do-
mestic products and time spent for house-
workり
4. Empirical Analysis 
1) Hypotheses 
The hypotheses derived from the above 
framework are as follows8l; 
Hypothesis 1: According to a rise in the 
wage rate， the quantity of homemade 
meals decreases because the opportunity 
cost of housework goes up. 
Hypothesis 1: According to a reduction in 
the family size， the quantity of home-
made meals decreases because the effi-
ciency of domestic production falls and 
the opportunity cost of housework per 
person goes up. 
2) Empirical Analysis 
To test the two hypotheses， the demand 
function (11) is derived. 
lnX; =α。+αtln t+αFlnPF+αo lnpo 
(11) 
+αωln ω+α1 ln 1+αn ln n 
The da ta f or the estima tion is quoted 
from the statistics of the Annuαl Report on 
the F，αmily lncome αnd Expenditure Survey 
and the Annuαl Report on the Consumer 
Price lndex published by the Statistics 
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Bureau， Ministry of Public Management， 
Home Affairs， Posts and Telecommunica-
tions， and the Monthly Lαbour Suruey pub-
lished by the Minister's Secretariat， Ministry 
of Health， Labour and Welfare. The first two 
statistics report the data of households' food 
expenditures， family size， and consumer price 
indices， respectively. Because of the restric-
tions of data availability， the quantities of 
homemade meals are calculated as the expen-
ditures evaluated by fixed prices， by dividing 
the expenditures by corresponding price indi-
ces. The third statistics give the data of 
monthly cash earnings and working hours of 
employees. The wage rate is calculated as the 
cash earnings per one hour， by di viding 
monthly cash earnings by monthly working 
hours. 
In the 26 years period from 1975 to 2000， 
the demand function (12) estimates by the 
ordinary least square method f orregression 
analysis. 
lnX占ニ α。+αtln t+αF ln (PF/ cpi) 
+α叩 ln(ω/cpi)+αJln(I/cpi) (12) 
十αnln n十ε
The variables of XF and PF are the quan国
tity and price of foodstuffs for homemade 
meals; w means the wage rate; 1 is the full 
income (the maximum earnings)， which is 
obtained by multiplying the wage rate by the 
available time; cpi shows the consumer price 
index as a proxy of the price of other pur-
chased goods po and the defla tor of 1; n de-
notes the family size (the number of persons 
per household); t describes the time trend cor-
responding to changes in taste; and εis the 
error term， respectively. 
The theoretically expected sign condi tions 
are as follows: the parameters of αF and αω 
should be negative， and αn should be positive. 
Since αF is the parameter of the rela ti ve price 
of foodstuffs for homemade meals to other 
purchased goods， i t should be nega ti ve as 
long as foodstuffs are non-Giffen goods. The 
parameter of α1， which is regarded as the in-
come elasticity， ispositive as long as food-
stuffs for homemade meals are normal goods. 
Finally，α卸 isnegative if the hypothesis 1 is 
supported， and αn takes grea ter than one if 
hypothesis I is accepted. 
Actually， XF is calculated as food ex-
penses， which does not include liquors， con-
venience foods， snacks， beverages， and eating-
out， divided by the corresponding price (ρF) . 
The price ρF takes a weighted average of the 
consumer price indices， excluding liquors， con-
venience foods， snacks， beverages， and eating-
out. The wage rate (w) is the earnings (total 
cash earnings per regular employee) divided 
by working hours (total hours worked per 
regular employee). The full income (1) calcu-
lates that the wage rate multiplies with the 
available time of household. Then， the 
monthly available time， for example， shows 
the a vailable time per person (24 hours times 
30 days) times the number of persons per 
household， which excludes dependents because 
the opportunity costs for the dependents are 
assumed to be zero 9) • 
3) Estimation Results 
The estimation results of the demand 
function of foodstuffs for homemade meals 
by (12) are presented in Table 3. The estima-
tion shows a successful fit to the demand 
function because the [(2， which means the R2 
statistic adjusted to account for degree of 
freedom， is 0.99. In addition， the 
autocorrelation of disturbances may be ig-
nored since the Durbin-Watson statistic takes 
1.85. 
Table 3. Estimation Results 
Parameter Estimation t-statistlC Result 
α。 4.786 17.190 
αt -0.011 5.505 
αF -0.349 -2.979 
α。 0.295 2.350 
α叩 0.452 -2.644 
αI 0.506 4.241 
αn 1.286 6.539 
Adjusted R2 0.991 
D. W. Statistic 1.851 
The estimate and t-statistic of αo are derived from the 
homogeneity restriction. 
The estimated parameter of each variable 
is as f ollows: the own price elastici ty of 
foodstuffs demand (αF) is -0.35; the cross 
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price (the price of other purchased goods，ρ。)
e1asticity of foodstuffs demand (α0) is 0.30; 
the wage e1asticity of foodstuffs demand 
(αωis -0.45; the income (it means full in-
come) e1asticity of foodstuffs demand (α1) is 
0.51; and the fami1y size e1asticity of food-
stuffs demand (αn) is 1.29， respective1y. All 
the above parameters are statistically signifi-
cant at the 1 percent 1eve1 from the t-test. 
As it is mentioned above， the signs of 
own price e1asticity (αF)， which is negative， 
is satisfied theoretically under the expected 
conditions. Since the va1ue of the income 
e1asticity of 0.51 (α1) is 1ess than one， f ood-
stuffs for homemade mea1s are consumed as 
necessa~es. 
In order to find out the re1ation between 
the two hypotheses and the estimation re-
su1ts， the parameters of wage (αω) and fam-
ily size (αη) should be focused on. The nega-
tive sign of the wage e1asticity ( -0.45) points 
out that the hypothesis 1 is acceptab1e; for 
instance， according to a rise in the wage rate， 
convenience foods and eating-out are substi-
tuted for homemade mea1s. Moreover， be-
cause the fami1y size e1asticity is positive 
and greater than one (1.29)， the hypothesis I 
is acceptab1e; name1y， according to a reduc-
tion in the fami1y size， convenience foods and 
eating-out are substituted for homemade 
meals. 
From the above estimation resu1ts， itcan 
be exp1ained that outsourcing of mea1s， which 
has been pointed out over the years， isvery 
economica1 beha vior f or househo1ds sa ving 
cost1y homemade mea1s; convenience foods 
and eating-out rep1ace homemade mea1s since 
the opportunity cost of homemade mea1 
preparation has become high by a rise in the 
wage rate and because of the shrinking size 
of the fami1y. 
5. Summary and Conclusions 
The outsourcing of meals can be proved 
to be a rep1acement by the goods and services 
purchased in the market. It can be a1so under-
stood that changes in wage rate and family 
size p1ay significant ro1es. The estimation re-
su1 ts by the household demand model show a 
good fit. In addition， each estimated parame-
ter has sa tisfied theoretically the expected 
sign conditions. Then， attention was paid to 
the variab1es of wage rate and fami1y size 
whether the two hypotheses are accepted or 
not. The two hypotheses， which point out 
that outsourcing of mea1s is deve10ped by a 
rise in the wage rate and the shrinking fam-
i1y size， are supported. 
1) School lunches are not counted in the eating-
out. 
2) Becker [1] indicates that the source of house-
hold utility is not only the goods purchased 
in the market but also the activities produced 
by the household. Gronau [3J regards the 
contribution of the above approach as fol-
lows: (a) it re-examines the assumption that 
the source of utility is not the characteristic 
invested goods and services but rather the 
goods and services themselves， and (b) it ex-
pands the set of constraints confronting the 
household. 
3) The household production function (1) is as-
sumed to be a concave and strictly quasi-
concave function， and an increasing function 
of the explanatory variables. 
4) The utility function (2) should be satisfied 
the properties of strictly quasi-concave and of 
increasing function of the explanatory vari-
ables. 
5) In order to make the model simple， the pos-
sibility of corner solutions is excluded in the 
process of optimization. 
6) Under other variables being held constant， 
the relation between the wage rate (ω) and 
housework hours (lif) is described as fol-
lows: 
dTH/dw 
ニ 1-{)ln XH/δln TH/ (C(・).()2XH/δ百)< 0 
7) Bryant [2J deals with the effects of family 
size and composition theoretically. 
8) The two hypotheses were firstly presented at 
the summer seminar of the J apan Society of 
Home Economics (the home economics ses-
sion)， 26 September 1997， and printed as 
Kakino and Kusakari [4J. 
9) If a full-time homemaker is included as a 
member of the family， the full income (1) 
might be underestimated. On this point， the 
average number of full-time homemakers per 
household is assumed to be constant because 
Wage Rate， Family Size， and Food Consumption of Household ( 17 ) 
of the lack of data. The Employment Stαtus 
Survey by the Statistics Bureau， Ministry of 
Public Management， Home Affairs， Post and 
Telecommunications presents the following 
related data. The ratio of full-time house-
wives to wives， which is 53.6% in 1977， 47.0% 
in 1982， 52.0% in 1987， 43.9% in 1992， and 
45.3% in 1997， slightly fluctuates during the 
estimation period， but is not correlated with 
the transition of housework time. 
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